OBJECTIVE: Aim of this experiment study was the erythropoietin (Epo) testing, on rat model and particularly on ischemia reperfusion protocol. The benefit or the non effect of that molecule was studied hematologically on platelet distribution width (PDW). MATERIAL and METHODS: 40 rats were used of mean weight 247,7 gr. PDW was measured at these time points: on 60 min after reperfusion (groups A and C), and on 120 min after reperfusion (groups B and D), A and B without but C and D with Epo administration. RESULTS: Epo administration increased significantly the PDW levels by 0.22 % [0.034374 % -0.4056259 %] (P= 0.0214), in accordance also with paired t-test (P= 0.0196). Reperfusion time decreased significantly the PDW levels by 0.27 % [-0.4483669 % -0.0916332 %] (P= 0.0040), in accordance also with paired t-test (P= 0.0012). Interaction of Epo administration and reperfusion time increased non significantly the PDW levels by 0.06 % [-0.054648 % -0.1819207 %] (P= 0.0615). CONCLUSION: Epo administration has significant increasing short-term effects on PDW levels. However, reperfusion time attenuates significantly this effect. Their interaction seems to resemble the action of Epo administration. The following question is whether these PDW levels alterations are the cause or the result of diseases process modification. RATLARDA İSKEMİ REPERFÜZYON SIRASINDA PLATELET DAĞILIM GENİŞLİĞİNDE ERİTROPOİETİNİN ETKİSİ ÖZET AMAÇ: Bu deneysel çalışmanın amacı rat modelinde, özellikle de iskemi reperfüzyon protokolünde, eritropoietini (Epo) test etmekti. Ayrıca molekülün platelet dağılım genişliği (PDW) üzerindeki faydası veya etkisi araştırıldı. GEREÇ ve YÖNTEM: Ortalama 247,7 gram ağırlığında 40 rat kullanıldı. PDW, reperfüzyon sonrası 60. dakikada (grup A ve C) ve 120. dakikada (grup B ve D) ölçüldü, A ve B gruplarına değil, C ve D gruplarına Epo uygulandı. BULGULAR: Epo uygulaması eşleştirilmiş t-testi ile uyumlu olarak (P=0.0196), 2), PDW düzeylerini %0.22 oranında anlamlı şekilde arttırdı [0.034374 % -0.4056259 %] (P= 0.0214), eşleştirilmiş t-testi ile uyumlu olarak (P=0.0012), 3), reperfüzyon süresi PDW düzeylerini anlamlı şekilde %0.27 oranında azalttı, Epo uygulaması ve reperfüzyon süresi arasındaki etkileşim PDW düzeylerini % 0.06 oranında arttırdı (anlamlı değil) [-0.054648 % -0.1819207 %] (P= 0.0615). SONUÇ: Epo uygulaması PDW düzeylerinin kısa süreli etkilerinde anlamlı bir artışa neden olur. Ancak, reperfüzyon süresi bu etkiyi anlamlı derecede zayıflatır. Bunların etkileşimi Epo uygulamasının etkisine benzemektedir. PDW düzeylerindeki değişiklikler hastalık sürecinin değişmesinin bir nedeni midir veya sonucu mudur sorusuna yanıt aranmalıdır. Anahtar Sözcükler: Eritropoietin, platelet dağılım genişliği, reperfüzyon.
INTRODUCTION
Tissue ischemia and reperfusion (IR) remain one of the main causes of permanent or transient damage with serious implications on adjacent organs and certainly on patients' health. The use of erythropoietin (Epo) is a well established knowledge for many years ago. However, even if important progress has been made, satisfactory answers have not been given yet in fundamental questions, such as, by what velocity this factor acts, when should it be administered, and in which dosage. The particularly satisfactory action of Epo in stem blood cells recovery has been noted in several performed experiments. Since a careful literature search (PubMed -Medline) was conducted, it was realised that this certain factor has been tried in experiments. However, just few relative reports were found, not covering completely this particular object of action velocity. Also, a lot of publications addressed trial of other similar molecules of growth factors to which the studied molecule also belongs to. In the present study, Epo will be tried to find out whether is able to influence hematologic variables as the platelet distribution width (PDW).
MATERIAL AND METHODS
Aim of present experimental study was the trial of Epo in rat animal model and certainly in IR protocol. The benefit or not of that particular molecule was studied measuring PDW. This experimental study was approved by Scientific committee of Ippokrateion General Hospital, Athens University, and by Veterinary Address of East Attiki Prefecture. Institutional and national guide for the care and use of laboratory animals was followed. easy access to water and food. They were randomly assigned in the following experimental groups (10 animals in each group). The experiment was acute, that is, the animal usege was completed by following experimental set of times without awakening and preservation of the rodents.
Experimental groups
1. Ischemia for 45 min followed by reperfusion for 60 min (group A). 2. Ischemia for 45 min followed by reperfusion for 120 min (group B). 3. Ischemia for 45 min followed immediately by Epo intravenous (IV) administration and reperfusion for 60 min (group C). 4. Ischemia for 45 min followed immediately by Epo IV administration and reperfusion for 120 min (group D). The molecule Epo dose was 10 mg/Kg body weight of animals.
The experiment was beginning by prenarcosis and general anesthesia administration to the animals. Their electrocardiogram and acidometry were continuously monitored. The inferior aorta was prepared so as its blood flow could be excluded by forceps. After exclusion, the protocol of IR was applied, exactly as described in experimental groups. The molecules were administered at the time of reperfusion, through inferior vena cava catheterization which had been carried out after general anesthesia. The PDW measuring was performed at these time points:
1. After 60 min of reperfusion (groups A and C), 2. After 120 min of reperfusion (groups B and D).
Protocol
PDW is considered a reliable index being of great clinical diagnostic value concerning special tissue states. Also, rats weight could be potentially a confusing factor, e.g. fatter rats to have greater or less blood PDW levels. This suspicion will be investigated, and will be rejected. Rats underwent general anasthesia by initial intramuscular (IM) administration of 0.5 cc compound, constituted by 0.25 cc xylazine, [25 cc, 20mg/cc] and 0.25 cc ketamine hydrochloride [1000, 100mg/cc, 10cc]. Every handling was fully complied with internationally accepted guidelines including the Helsinki Declaration, and guidelines for Good Clinical Practice and Good Laboratory Practice. 0.03 cc butorphanol [10mg/cc, 10cc] anaesthetic agent was administered subcutaneously (SC) before laparotomy. Continuous oxygen supply was administered during the whole experiment performance. Ischemia was caused by clamping inferior aorta over renal arteries for 45 min after laparotomic access. Reperfusion was achieved by removing clamping and inferior aorta patency reestablishment. Every weight rats group initially was compared with other one from 3 remained groups applying statistical paired t-test (Table 2 ). Some weight correlations may result statistically significant.
Control
In case of any emerging significant difference among PDW, will be investigated whether owed in probable
The effect of erythropoietin on platelet distribution width in rat significant weight correlation. Along, every PDW rats group initially was compared with other one from 3 remainder groups applying statistical paired t-test (Table 2) . Generalised linear models (glm) were applied with dependant variable the PDW levels and independent variables the erythropoietin administration or no, the reperfusion time and their interaction. Reviewing the above and table 2, the table 3 turns up concerning the increasing influence of erythropoietin in connection with reperfusion time. Inserting the rats weight as independent variable at glm, significant relation does not turns on PDW (p= 0.6529), so as to further investigation is not needed.
RESULTS

Erythropoietin administration increased
DISCUSSION
As above mentioned, PDW may characterizes special tissue disease states. It worths investigating whether PDW is up to ischemic situations. Indeed, Muscari A et al (1) determined PDW values in patients with coronary heart disease or at risk for stroke in elderly population and associated them with subcutaneous abdominal fat (p = 0.02), fasting blood glucose (p = 0.002), prevalence of ischemic ECG changes (p = 0.004), prevalence of hepatic steatosis (p = 0.07) and higher homeostasis model assessment (HOMA) index (p = 0.09). Ihara A et al (2) correlated TAT and von Willebrand factor (vWF) significantly positively with PDW between patients with ischemic heart disease (IHD). The same authors (3) found PDW significantly higher in angiographically negative group than positive one of patients (p = 0.0146) reflecting the underlying pathophysiological state and subsequent clinical events. Dudley JM et al (4) assessed scored elevated PDW (greater than 2 SD from mean), or presence of clinical ischemia at the outset for distinguishing correct diagnosis of primary thrombocythemia from reactive thrombocytosis (predictive value 89%). It is remarked that ischemia usually elevates the PDW levels.
Furthermore, it is also worths investigating how erythropoietin influences PDW levels. So, Sowade O et al (5) rose the preoperative PDW levels by 3.3% after administration of β-epoetin (5 x 500 ΙU/kg body weight IV over a 14-day period before operation) in patients undergoing cardiac operation without thromboembolic events. Messinezy M et al (6) used the PDW levels and serum Epo values, as clinical evidence of ischemic vascular disease and presence of hypoxia for distinguishing primary from secondary polycythemia. Supine oximeter values < 92% suggested hypoxemia as mechanism of polycythemia. Half patients had confirmed raised erythropoietin levels. Sharpe PC et al (7) did not noticed change in PDW in patients with chronic renal failure over the six month period receiving recombinant human (r-HuEpo) than control patients. The results suggest that r-HuEPO affects thrombopoiesis and may be part of a group of humoral factors contributing to megakaryocyte development and maturation. Platelets are more reactive and may contribute to the increased risk of thrombosis associated with r-HuEPO.
Turkish Journal of Cerebrovascular Diseases 2014; 20 (1): [18] [19] [20] [21] [22] [23] Westwood N et al (8) tested criteria as PDW for clinical evidence of ischemic vascular disease and erythroid colony formation from peripheral blood in a serum-free system, assayed either without or with the addition of rhEPO in distinguishing primary polycythaemia from secondary polycythaemias. Yazihan N et al (9) supposed lipid peroxidation as the main cause of the further secondary damage which starts after mechanical destruction of tissues. They examined whether Epo treatment has neuroprotective properties after spinal cord injury (SCI) on the oxidant and anti-oxidant enzyme systems. They suggested that 150 i.u./kg i.p. Epo, a therapeutic dose in anemic patients, applied after SCI significantly attenuated the oxidative damage in rats, increasing catalase and reducing glutathione, malonyldialdehyde and TNFα levels.
Among the parameters provided, platelet indices are probably the most ignored by clinical laboratories due to the difficulty of standardization, as well as being affected by a range of methodological problems. It has been suggested that each laboratory determines its own reference intervals with the equipment used. Among all platelet indices, PDW has been receiving attention due to its usefulness for distinguishing between reactive thrombocytosis and thrombocytosis associated with myeloproliferative disorder. Farias MG et al (10) recognized that determination of the PDW reference range is fundamental, and the association of this parameter with other platelet indices may be used for the diagnosis and differentiation of several pathologies. Akpinar I et al (11) found that furthermore increased PDW may be a useful predictor of slow coronary flow (SCF) patients because it may cause microvascular blood flow resistance due to impaired cell deformability. Ceylan 
Conclusion
Epo administration has significant increasing short-term effects on PDW levels. However, reperfusion time attenuates significantly this effect. Their interaction seems to resemble the action of Epo administration. The following raised question is whether the Epo-induced elevating PDW levels, is the cause or the result of certain diseases pathoprysiology process deterioration. Further human clinical or molecular studies with greater samples will get on make this effect clearer.
